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Abstract: 

The present invention relates to a field emission device, and more particularly, to a 
field emission device having a mesh grid that prevents damage caused by arcing and helps 
focus emitted electrons, a method of manufacturing the field emission device, and a method of 
focusing emitted electrons. The field emission device includes a metal mesh grid, which is 
formed between a gate and cathodes to correspond to locations where the cathodes and anodes 
cross one another. In addition, the metal mesh grid includes an opening, through which 
electrons emitted from microtips can pass. The location of the metal mesh grid can be 
adjusted by using a rugged stick spacer. Therefore, it is possible to prevent damage to the 
cathodes, caused by arching. In addition, it is possible to apply high voltage to the anodes 
and thus obtain a field emission device with a high brightness level by minimizing the 



probability of arching occurring. 
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(54) S^S 





g u^go ^;^oj| mm 512^. ^A-liaf>ll^ OFB(Arcing) ^^Al ^^Kdamage)^ ^XmH SX^SJ S^(focusing)e ££^^^ 

0il4H mow ^J}{F\e\6 Emission Device) S 3 «fa ^J}S\ S^^ I^mahO. g ^^SOil Oha(Arcing 

)Oil SI Eh ^^Kdamage)e ^^XiSUl aXF2j S^(focusing)e £2t^fe Dim HdjEM xHg& 4:Xf(Field Emission Device)^ 

m\^2^ ^^m Mo\s\ s2}o\\ ^^mint m^m2\ nxfseoii cHgs^^ ^^mo\\ umB^mm^^B ^^mm sxfmoi mjs^m ^ 9i^m af^ 
o^^^D^ m^B oii4S ^biam, SE§^ 01 01141 zi£iH2j ^x\m Q,m iehs^ 9|Q] r^^mioiAi^ ^§moi ^xii^o^Mi. Arci 

ngAI cathodeOil ^^^£1^ damage:^^ 2ill. arcing ^^^01 sl^sf SIH^AM anodeOil Hl^glSI :'^^a^01 lims\2\ FEDS ^^a. 

£2 

£ IB ee«2j 4:Xf£i :)h^^^^ UEitd 

£ 2^ s ^^soii c&e s:?ii ±Jits\ ^^m o^^^^^ UEft" eas. 

SE 3afe £ 2S| a?|| gfg 4iJf2J ^SOilAl :?ieO|| ^^Xim >inil0IA| SCH2J e^e SB^^o^ SOt^^ 
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£ 3b^ £ 22J -^D\\ ±J}9\ =?^o\\M ±m\o\M gcHoil :^^niioiAi£i ^^^^ s^e aoj^^ sa. 

£ 3d^ £ 221 =?^o{\M :?i&oii s^s mmms^ ^mo\M ai oii-m heih:?^ e^e aoi^fe A^AISE. 

£ 4a £ 4b^ £ 3d2i SS^ISf 0I14H Iiai£2| dH5t|3^:?|jM 4^^ g>^t>^3f SSOIW UEftli S^M. 

£ 5fe £ 3d2J ?50IIAi Dil-H 3£I£2F BXFg a:?|2Sio^ Sgo^fe £2^ IEIIO|>iMai £S mx\m U&LHfe ££[. 

£ 6g £ 221 ±j^mM ^^£:?^ gotxi^ sag Aieaioi^^g^ ^3^SA^, g^g sxf2| ^iiaie uemife £S, 

£ 7g £ 221 g^g 4iXKMIAi Oil-M 3ej£0|| ei^fS^ Sg^Oll SW2i gfg U&Ui^ DeHH. 

nam £ 8a ^ £ 8b^ £ 22] 2311 4:XK)il/d Qil4H Zld!£2f :>llO!e 2ho| 2h^(d3-tmesh )0| 140gm2f 340Mm^ S^Ofl Oil^ 

£Oii 8ov2j oi:?^Ai uEfUfe sii-^2j ^i^e UEfui^ £agoia. 

3. gas 3\m 

4. D\\om 4'. :>H^¥ 

5. sa :^ie e. 

7. ^gXll 8. ^fillOIAl 

ii.«Hs:?ie 12. 

13. 13'. S 

^4,^\\o\^ 14'.:?H^¥ 
15. aa:?ie le. 

19. EHI4H 3£|£ 19'. :?H^¥(£^) 

19a. i:?H¥ 20. Xil1 ^JHIOI Al SCH 

21. ;3l2^1H10|Ai men 22. Oil^ Ziai£ 2^ BJJt 

23. ^ai SQi 24. £S^ ffllO|:±:^ 

e m^B 4:Jf01l ^9,^, ^M\mD\\^ O^^CArcing) ^^A| ^^(damage)g g^Xl5^:i^ BJ^Si 2^(focusing)g £2f^^ 

01I4^ Ildl£g 3>= m7{\ ±J^(Fie\6 Emission Device) 3 2X^21 g^SOII 510ia. 

£ 1^ eeH2| ^Jf2| UEft!! ea£Oia. £A|@ bf£f ^^01, :7|^2| ^# rl^iXf^ 22 

^2j m^(2)mm m^mn. n ^oii ^a#(3)e m^m om n ?iOii g^(2)3f ^^i^sj ^^afoin ^^^^ :>iioie(4)soi ^^sich 

SIOOI. g^{2) ^Si m^m(3)Q\\^ mi3')m0\ ^^^H Ol ^(3')e01l 2|5H e^(2) ^Dll^ ^J} ^^mm 0^0!3^g(2')gO| 

4- 2i£^ sioisia. nam. sa :?ie(5)2i lh^ cHi,^^ ^m^ m^(2)jik ^^2\ ^^eioiH gf^(6)goi s^sin. ^^ie) 

m ^oiife ss^ll(7):?^ £S£ioi 9Xo\m. u\o\EL^m(2')9.s,^B ^ms\o\ ^ms) s^sfe ax^go| ^sxii(7)oii ¥ssi ^g m^iis 
a. 
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pi2> ^^01 Bismol ^m^^ ^ d\b a^oisi ui^slk)!!^ o[b ^bo\ mm^^ sia. o\^im oFB(arcino) ^^^si mo\^ §^af 

^?S£IO^ 2iXI 91&{panel) Ui^Oll/d ^^^£1^ OF^:?f iii(outgassing) eoil SISfOi ^£[^2^ &g OlSSKavalanche phen 

omena)£ISAl ^0\l}t: ^S(discharge) ^^011 2\mo\ ^SSCf. FEA'sS Ji\^o\0\ Eil>^^ (chamber testing) SE^ 

sealing)^ FED E«iii^(testing)A|01l IKVOI^SI ^^(anode) mmm 210\m GfflOKfe I25!gOI!Ai£ 0^a(a^clng):?^ ^'OiyP. O^B(Arcing):?F ^ 
Oiy ^011 FEA's2j see ^5,^ ^Q|S(optical microscope)^^ 0F3(arcing)0j| S\m ^^^(damage)OI :HI0|^ ai(gate edge) 

rnoWM ^Ol^e 4= SAP. Ol^ :HI0|M :^^§X^^j{gate edge) ¥^01 ^3FM:hI SCH QH^Oll I> S§(high electirc field):>^ ^D^^ 
0\ 01 ¥^OilAi OhB(arcing):?h ^CHU^ 5:1^^ ^SSD. Of3(Arcing)^ 2,^^(anode)3f :HIO|^(gate) ZIOIl ^^^M ^H^IHS. 

:>ilO|eoi| a&^OI ^ailHI SiOi :?1I0|^ <i^sfg(gate oxide) ^ XI S§ (resistive layer)01l ^^Kdamage)g ^:>ll QP. Ola^t^ gf^ 
Sa^OI g:^^gOII CEFEf CH^ ^B[D\\ mO\UD\ IKVOI^SI a& ei:?FA|01lfe 0^3(a^cing) :?F^SOi CH^ ^XiM. ± 

XhOilAiSf ^^01 e^(cathode)Ilf gf^OI i^lHIOlAi^ ^if£|0| Slfe 3^^^ ip^OilAl^ HQgfOllAi ov^^^^ S^^3^^ Ilfl5E FEDg e:>PF 



B ^^ss ^oi2f mM^m :?H<ymiixf irytt 31^^. nsg^ 2i:)m mm o\b ^^^e ^xii.^ ^ sise^ sx^mm Mo\m^ 

2^ s oHS :?ie; hhs &^oii ^^^^01° ^^o^ g^M; ^01 mm d\b ^ ^o\\ ssaoi ^01 m^oi ^sth 
^si^o^ inggjHi see mmm: m^m ^^m ^01 m^mi}\ mrn^^ mm^^ ^^^^ m^B\o\ ^^pi seoii c« 

gah^ j^=?^m :>\\o\^m; 401 smoii s\m ^^oii ofoia^ge; 2S ^^oii m^m:D^ mt^rn^ ^^msi 

D[ oii4H zi£iE:M =?mm m^9.^ met. 

^ ^^m 9Jio\M, Dii^i naiH^ g^nf u&hth ^^i>^o^ Q.m ^eh^ 2i,^2j >iiiiioiAioii xixi£iDi. ±mo\M^ 

^oiiAisj mm^D[ §:^H¥M ^01 oii4H nai^sj d\\o\^ cut^^ ^oii^ las^oi 5tioi df^^en:^ 



^mo\M mc^^\ g^sixi :?F§xF£ioii^ ^01 miE^m x\xm^ ^ai sen s 01 sehoii aois :?ie2i s 

^011 UD\ 01I4H naiHoii s&M 2iomD\ mm bu^di 2101 uF^^iSfQ. 

^m, -^:?i2f m^m ^^api ?ia^oi ^ ^^soii mm chi4h naiEg xHgth 2:^1 mm mm^, m^m ^^m 

CHtf£i:HI OHxIS Se ^ dHE «He ^^Oil :i^MdfO!H ^^o^ M^M: bHS ^ ^Oil £S£]Oi 

mmm cH^sh^ J^^^m owoimm; ^:)\ mmm s\m hnm^ ^m Q[o\Hs.mm: d\b ^m ^01 e^MIl^ 

Hxhah^ m^2\ ±^^\o\R dHxis ^^m: ^D\~9^^m ^m ess mmnu ^ d\\o\^9^ ^^m afoisi mBm ^^m 
11} e^MSi iixfSMoii cn^s}^ s^Moii u[o\B^mm^^a mm^ Ex\mo\ mii^m 4= 9Ji^m m^b oii^i 

nai^iM ^o\\ mm ±j^s\ m^' m^m 9JiO]M, p[) mm d\b ^^m m^, mmm, :hioi^ ^ D^oiB^UMe g^a^^ 
(u) 22 D\B ^^m ^^m ^ ^^x^is m^mn, 3 ?ioii ^01 oii^i zi£(hm ^i^^moi 3 D\i=?^mo\ g^^eii} 
ahoi 3§Ai9i^ ^ (a) p^) ^ (u) &:^ioiiAi 2121 bHB :?i&3} 2!2:?i&e gi,^Ai3i im^isa^^ Bowrn Rmm^ m 

^ ^^soii sioiAi, (u) &:>iioiiAi 01144 3ai^sj 2^ 9h^¥^ 21 aha^s^ ^a^s ch^sie^ g^a^ ^o\ 

m^ 32.iE^ yo} m^m M:^mD\ mB\o\, ^oi oii^i 3diHM oidi ^^ahfe ^ s^^s oii4H 

3£IHM 01 Oj|4i 3aiE BD\ B ^ :»H2| J\B A[0\m Mm^H 300~5001C AFO|£| SE01IA1 ^^m ^a}b CH 5 

a^a^^ 5101 b^^^mOi. ^^371 CHI4I 3£1H^ M^:3[ U§^^^ ^1,^^^ fi^ ^EH^ ^'Q egf2] >^21IO|Ai01! XlXISjOI. ^21101 

AjSj fi^OilAiaj M#¥:'F ^gJSife §3H¥M m^^m, (U) BDWmM 0il4H 3dlHSj :h\o\^ CHSa ^Oil 

m^m^ BD{\m ch ssa^ 5101 b}^5iam. 

SE«^ e ^^soii sioiAi. (u) (u-i) egrsj fi^g ^^iifiiioiAiM ^^¥dius ;g|^^a^^ bo\\: {u-2) mm d\b 

s\ D\^j^z\m ±mo\Mm 3sapi mm mmm Ji\^^m\o\M mc-\s!t m2d^m\o\M sen ^ 3£iH2f 01 m^ bsih 

m B^m mDmD\ mm m^ Bxfg mopi mm mc^m m^m^ (u-3) m\^m ^01 g^^euf mmmo\ ^:)\ 

mm D\Bm m%'Md\^ B^wrn stra^si. (u-2) BowmM ^yn^niioiAi mc-\^ ^xii^o^ ^^aFoi. ;Qi2^niioiAi 
acHfe "dJ^^ m^o\o\ mD)^ g mj^2\ r^^iiiiojAie mm ^ 9i^m b[o\ m±mo\M mc-\2\ m Mo\m ^^iHioiAiM m^n ± 
m\o\Mm m^mm a^a^ol smai3I3, (u-2) B:^mM. Q.m egr^j ^^hiioiaioiiai g^^ ^oii ssHSi^ xixi^ssi ^oim di. 

^^¥^2j SOIM d2. g^Oil S5H2i^ XIX!¥^S] ^OIS d3ei m CH. Ji\^:^^mO\M MCi ^ 40| ;QI2i^hnil0l Ai SCHOilAl ^ 

2j iioi^ d2^ ^^a^Di. mc^^ ^^d\ 01144 3e.iEHi m^ bj\ m^B ^'n, di+d2oii aHsm^ ^01^ m^mo\, (u-3) ai^ 

B0\\^, (U-3-1) ^3^1 mm ^\BS\ gr^MOil ^OHOIAIMSI M#¥M 01141 3£lHSi ^3H¥011 7}|?-i ^ 3§g ffllOl 

£So}^ Ai^ b:^!; (u-3-2) nmm nijoi^^M:?} mm 01141 3e.iHsi n=?^2k ^^mm s^ai^i^ ai^ bpii; ( 

U-3-3) 01141 3£IHM 01141 3aiE &7>2f SUI^Io^ S^A|9|:?| mmO\ £2^ nilOlrir^e ^171 SCH ^011 Sti 01141 

3ai£2i :7h§xfai2* ^:7i BJf ^ms\ sqi ^soii ssa}^ bj\u (u-3-4) ^m^ iHioir^b^ 1 00-250 TcoiiAi ^ 
mm omm asAm ae. 30o~450icoiiAi di^^ ^^m ^Aiaf^ BO{\:m s^mm^ ^01 bh^2Sia}a. 
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SE§h. ^012} 'M^o\D\ e ^^soii mm oii^n mm^ ±j^s\ s^^» 

e ¥1) Ai^ oii^si^ii bHxiEi bH^ dHS ^oii ^^ebjoih ^oi bHB s ^oii 

e^enf iixfm^ "^msx >^^efoiH ^^o^ ohxis s^^e; ^^^m ^oii is^i; >iioi^2f ^^^m h\o\s\ 

0il4H q^ti|§^ 2:^1 :iilf2j SXf 531^ ^^SOil SlCHAi, 0\) :>ilO|M01l 70-120V2] SgJ-^ ^JmH, 

^oii^ 1KV 01^21 sg^s ei:^ta^fe (u) zidiEOii ss^m -ioov-soovs s^moi ^oi □^olB^gos¥E^ 

9^ sxj S21 (a) oii^H zisi^oii 2i:?Fafe ae^# :?^^3^^A^ a^isj ^^em ^as srs. 

e ^^soii s^oiAi, (CI) B3iioii/d. ^oi oii^ sg^s ov^ am. aaiHsi :)iioim zhsi 2}^(d3-Uesh )e 100 u 

015^ £sg &3Ea^sAi ^ ^^goii ED^ oii4i ziaiEM xHgt.^ s:jii gfg a 3 sasf ^ixfsi 5^^ ^m\y\ u 

# 4:Xh^ :?j^o| 2:^1 ofSh:'fxi^ ¥S£^ :?ie(i5)3f uhb ^bim:n Q\m moioii ±iijioiAi(i8)M 

MsioiH ^^2j y\o\^{u)mm ^xfs ^aiam, m^(i2) ^^aj ^s#{i3)0iife S(i3')Me s^am oi a(i3')eoii s\m m^(12) ^ 
oiife D^ol3^tl(12•)Me ^dimw. Piioie(i4)soii^ s(i3')M0ii cH^af^ :}H^¥(i4')a ^bla^o^. nam. :>i&{i5)2i ui^ cHir^ 

oiM2f gr^ Moioil □^oiBsg(i2')o^ ^Ei sxFMM ;gioia^fe oii^ 3£iH(i9)M ^01^^ ^SHS am. oiaig.^ ^ 

^ 0il4H ZldlHM ^§5^ ^XlOil I2§£|£^ XIX|a^fe ^IHIOIAj bH3^l01l£ ^§01 

0|2f ^^g 0F3 ^J\m Oil^ i^^^ 2^1 ^X^^. £ 2 ^ EE 4a01l £AIS d^2f ^^01. ^.^,g(R,G.B)^2| 1 

(color) :?H^(open)S OifiJIOl HHSCarray pattern)^ D\J^^ ffll4l{metal mesh) :HIOI^(gate)2f gr^(anode) A^0|0|| IgCH 

-100V'-300V §£2I ^Dmo\ ^CHB^S 31IO|e :?h§Xha|(gate edge)0|| ^ai^ a:?l§(electric field) 2^01 5^o^X1 O^B(arcln 

Q)m dliil^ g^Xiam. 0F3(arcing) ^^^A| Oia(ion)eoi e^(cathode)Oil ^^Kdamage)^ ^:?iaOil [)il4^(metal mesh)01l SSSCH 
2i¥ SXKground)^ m\X\y\ OFB(arclng)0iI 3\m :^\y\^ ^^^(damage) ^ ^^^(anode) %^D\ g^(cathode)OII S 

^^^(damage)OI ^XIQa. 

oi^3F ^iw ±j}s\ om^ ^Q. 

eiX-i, £ 2011 £AIS bF2F ^^01. bH2 m^{\2) ^ Field emitter arrays(12')e ^^E^Q. ^2|0i| 9\m ^(Etched tip) ^^S0| 

U ^Si^(Spind't)^og □F0|B^i!(12')e ^^aK)i FEAs(Field emitter arrays)© bHS I^IEKlD ^^Oil 1^§^C^. Oi:?IAl. OH^^^i OiHai^( 
Matrix adressing)OI D\^m FEAsOIS ?j2i 2 2J0il£ K\m0\^t\O. 

aeoii. 01144 Zl£|E(Mesh grid). :^iai 01 Al (spacer) SI ^^X||{phospho^):>^ g^SiOi 9k^ D\^m ^^^Cf. 01^ Ds^f ^Ai^ 1 

5!KH. £ 3a01l SEAI9 d^2f ^01. g^x^l(Phophor) ^ OH^^r^Cblack matrlx)M l^thCf. :)|&(Anode plate)(15) ^011 IIHEl 
y (patterning) t^ ^ S!:?IS§(Electrophoretic). r^B&! H^il(screen printing), ^aiai(slurry) SS^^ ^ ^xll (phosphor) (1 7) # ^aH.K:f. 
SEth. Mi^! DHM^:^(blackmatrix)(OI£A|)£ m^S\ gf^o^ ^^Amci. IIHS{Anode pattern)OII^ ZiaiH(grid) a^(22)E S&SiCH 

mm. £ 3b0il £A|@ b^2f ^IillO|A1(Spacer)(18)M SSShCf. S^^ll ^m^iti §S 5^01 :?l&Kanode plate) ?101l 

£ 3a01l SAIS bl-21 ^01. ::>IEKl5)£i gT^ ::'F§Xfd|01l ^DilOIAHM USa^:?! >::lIllO|Aj SCH(spacer holder)(20. 21)M ^^t^D. ^ 
nilOIAl SCH (Spacer holder)(20, 21)011^ ^UilOIAI (spacer) M y)\m ^ Sl^ mmm l^Altia. ^iHlOIAl aCH(Spacer holder)(20. 21)^ 

2i ^di^ ^^ahoi 700um^ H^a. xiii^ifliioiAi SQi(20)^ ^jcii^o^ ^^a^Di. M2d<WiO\M ^01(21)^ y:>H^ ssaoi H^:?H 

3 «h:?H2| ^fillOIAie D\m ^ 2A£^ shQ. 01 # A^O|0il ^^¥Qlfe(aIumina) JH^ei d^Dil 01 Al (spacer) M 7?I^:q ^IHI 01 Ai (spacer) M ^gX^|(17 
)Oil QimOi ^^(alignjAl^CI. >inj|0I Al (18)^ E 3bOil £AiS b^2f ^^01 Sg.^H^ ^. ^imO|A1(18)^ ^Oil SSHSi^ J|I| 

¥^(dl). ^^¥g(d2). g^{cathode)Oil SeHSl^ XIXI¥g(d3)o^ U^iOiX^l S^Cf. ^^S\ ZHdlM £ 3011 £A|& b^2f ^^01. d1.d2.d 

asm SFa. 0! e M^(cathode)3f Sa^:H^ ^ XIXI¥^2i ZHEI d32^0l QMSI 0il4H DdlH aSOllAl ^SS^Oj esmo. 

AilWI. £ 3a01l £A|@ bh£f ^^01. 01I4H Iiai£(Mesh grid)(19)2l BaiE S^(22)§ ^^2^^ MOPI ?l£h ^ai ^01(23) % M\ ,2 :^^Iill0|Al SCH(hol 
der)(20. 21)M g^e^Q. aCH SIOI 01I4H BaiH(mesh grid)(19)2f Zia|£ S^(22)e d^^ MeiQei r^iiUlOIAlSj Bxh^ eis^ ^01 x^S 

eis^oi{sE 5SS). oii-H nain^^ ?ioixiot oie acH(ho!der)(20. 21. 23)M umixt ^0! sa&a. 

ei J-l. ^^011 S^OIAI^ Oil-M IiaiH a^(22) ea ef2> S^jo^ a^O^ ^oi^ OII^H IiaiH(mesh Qn6V\ ^iHIOlAi ^^011 m^M (EH 5HSa^ 
^ ^01 ^. d1+d201l 6H&ah^ feOI^ ^^e-Klf. PgOli, XH^^^ ±CI ^SKsoda lime) e ^ai(Glass) XH^M A^g§^a. QgOll. Xll1,2^fillOI 
Al eCH(20. 21)011 Al iiOlfe d2^ 5^01 >^IiilO|Al£i D\^J^dJiD\ mm ^ Si>:>ll ^ 4^ 2iE^ am. eCH(20. 21. 23)g 2^ :^IEK15)011 M 
^ OHOi!^ mUS\ gsr IH10|>ie{paste)M A^ga^0^ MSIQ. 
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■^m, SE 3c0il SEAI^ b^2f 0il4H 3aj^(Metal Mesh QricDM De^f g^^SS g^tha. 3dlH2J XH^S i^£ii2i£j>: i^(st 

ainless steeOei Ai>^(Suss) SE^ ejHKlnva) i^e A^g§^CI. SitiKlnva) CRT HISAI □h^3(shadow mask)S >dO|fe JHS^Mi. € 

^S3|I4^:?^ MMSossm diohoi sra. oi^ aesi ssaioii mm^m goi^cii ajif^ioia. a>a^Ai, invai^^ 

□a^g fed;9I5aioii afssci. it« fed^isaioh^ m^s\ sussas 

SE§.^ OlM :?H?¥ GHg^ £ 4011 £Aie dhSf ^^01. 1 SEM(dot) BD\^ @ :)H^¥(19')^ Oi fill 01 (array )^ mUSi :>H?¥ ^ 

Oil4i £e(nnesh dot)(19')0ll mu°J ^§^1 ^^^{color)(1 7)01 DigSO. £ 3c01l £A|i! aF2^ ^01. ^mi 01 Al (spacer) M^Ccathod 

e) ^ ^^m x\x\m^ ¥^sj A^olZE(size)o^l 6H&5h^ m^^^(^9a)m m^mo. qwm 3aiE(i9)2i ^ 50~iooMmM §ha. 

DdlH. SxHEl SIAiHI SSOilAi eiMOlS 0^!4^ IiajH(Metal mesh grid) UiOllfe &^g^0| yo^2iS :?^^^0I SlU. 0IM 

A^gSflHi £13 ±^ mm mow OII^H ZIEIESI ^IM^OI ^Oi^ 4^ 21a. CUefAi. S4i^(pre-firing) S§S ^. Oil 

^ nai^e oii4^ sxi! 3:^1 sa ^21 e ^ai 2:^h A^olo^I m^^n 30o~5oot) A^ol5i s^oiiAi ijt^g ^mo, Q\mo\\ ms. s 

^ LH y0^£l^ 5^#g^0l 2^ AfBH^iAi g§ ^Oil£ S&(flat)§^ m^m ^X\m ^ 9iQ, 

Om9.^. A[ gs^(depositlon)e ^AiaF^Ql. ±^ S§ eoil 01I4H (DlgOia. 0il4H 3d|H01! <i^s^:?^ ^OiUfe 3 

^ 2££ ^ S3 ^^01 dF^ D[^^Q\ 2^oa^^ o|jo ^go| ai Oil^ HBIHSj gfSOII 3g(coat^ng)^^a. 01 g§B 

^^^^ 9iQ, 

O^m, £ 3d01l £AI© d^2^ ^^01. 0il4H 3dlH(Mesh grid)M gr^(anode)I2^ §1^01 S3 :?ieoil ai.^A|2iCf. 3X-i. CHI4H 3aiH(Mesh grid) 
2J if^Oll CH§h §l(alignmenttoanode)e sfeQI, gCH(20. 21. 23) g§e S3 g>^^(16)0!l DII4H D£iE(metal mesh 

grid)(19)M ^ 12§g iiilOI:^^^(paste)M £St^a. 2110!^^^ ^:)\ ^EHOife SA^o^ 01 IDi. CH^ naiEM 21^011 §M(a 

lignmenOAmci. §M(Alignment)e A|^ «2j g^^OI £ 4a g=l £ 4b01l £A|£ia] gr^H} Oil4H Zl£l£2] g^O! Oil^ S 

3 :)1EKHI iHIO!:^^Oil S|6H I1S£I3. £ 50il EEAI© ti^ ^01. 0il4H S^(22):Df Dil^ DE|£(mesh grid)(19)S S:>l^o^ 3^A|3i:?| 

^mo\ SES^ llll0|>i^(conduting paste)(24)M £S£hQ. QPOll. S3 :?l5h2i 21S(drying) ^ ±^ fill 0|>:S (firing Paste)M 
0\ ES^ fillOl^iM ES^ 1 00-250 TC Oil AI S3 D\Bm 2i2&A|?i CfS. 300-450 Oil Al S§g ^AIS^O. 

aeoiL o^ol3sg(iiH oiioiei oiaioDeoi hhs :?ie(ii)iih oii^i iie\e.d\ mm^ S3 :?ie(i5)s ^mmo\ e^sj g^ao^ i^^is 

moi FEDM SfeCI. 

0l£f ^^o^ ^CHS FED^ SXf2] 59i^(Focusing)e ^§§^C^. S:?il S^S3 ^£(Color purity) SI ^£(bri 

ghtness)g ^§a^^al, CIM^f 2E^£[Cf. 

e^»-Hi sg.^e 31101^ ^ g^^oii 2iD\m^Q\, o\\o\^o\\^ cii^ 70'-i20v°i B2^m g^^oii^ 01^ iKv oi^sj S2^e ei:?hs.K::f. 

aeOil. 0il4H 3aiE(MeshGrid)2l S&^S -100V-300V^ 2^5^01 5|^S| □^0|BMg(mlcrotip)HS¥E^ SXf ^ S^Cbeam Focusin 

g) 3£2!g Sr^a.Al^SIIOI^^ E 6011 EAIS dF£f ^01 2f -30 — 40V°I DIM ZIEIE S&OilAI CH^^SI SXhMOl eS(deflect)£J0| . 

FEA's £IMO^ St^DI. 011^ ZIEIHS^ £^ IIH©(dot pattern)BI :>]2\ S^i^e XlUfe SXfM E^OI 6HS ^ §x^l(phosphor)M 

^a^IHI £IOi, ii|^E(color purity)::'^ mO\X\0\[ ^Q. MM ^gOil S\m ^9} Mlkt: -10V~10V SE2| DIM HdlE Si^OilAI m^2Ji 
E(color purlty)M 4^ 2i2ia, 

PMOil, S-AI2f ^^01 011^ ZldlEOil 3:?^£j^ E^m D[^B[0\ ^3. il^HI ^^E(color purity)S J\X\t: ^ 9Ji9.L\. 0|2f m 

AlOll 4^E(brlghtness)M I2a;15^Oj0^ mO. OI2t ^^01 ^EM HSjg^ ^3^^ E 7011 U&y d^£^ ^^01. 3£IE SSI Vgrid (grid voltage) Oil 
mm gf^ S^ la (anode current)^ #IEia3. I3£IE Sg^ Vgrfd (grid voltage)0|| CE^^^A^ S^ la (anode current)21 atOI 33Sg ^ 4= 
91M2^ ^^E(color purity)M ^ I ?i ^ 01 . Vgnd M :H°I OV^ 3:'fm:>1l £13. la 2;t0| ^^O^X^Ai 2kV2] USe^OilAlE ^sffe ?IEM 
^:^l Oi^Cf. mafAI. ^^E(color purlty)2} ^ E(briQhtness)M eAIOil ^6^0I HBISIOIXiO^ gS^^ 3XKfactor)::>F CHI4^ 3 

aiE(Metal mesh grid)2f FEAs(Field emitter arrays)2J J\\0\^9\9\ XBI3QI. mo\ d3(E 3b S^^)-tme8h (E 5S^^):?^ efiah^. Oi:>IAi. tmesh 
^ 0il4H 3d|ESi ¥JH10|Qf. E 8aOll UEfU Si^OI, d3-tmesh 2| 2i ^ 0II4H HEIESf :HI0I^ ^m^m BOW ±JJt 

2\ SXFS ?l|2i(e-beam traiectory)OI mmm ^ ^ ?JiQ. ^, E 8b0il UEfth U[S^ 01 DiEJiD[ 340gm §E0I3, FEA'sSj D^OiasHOilAI 
^2S|«^itog«E| §£2i 2tE^ ^^m^^ ai¥M2J SXFMSI (trajectory) g sHS 0^14^ HdlEM eth ^Sx^lM 11^3 
. 01^6^^ gg^l{phosphor)S D\^mo\\ BQ. CEf^fAi. FED^ HA(£|fe S4^(image)°l ^^E(color purity):?^ XH5^@Cf, 

a>e^Ai. >^^E(color purity)2| flE(brightness)S eAIOjl 3B4o[ ZldlE S2j- ^ d3-tmesh OV ^ lOOgm SE:?f 51^01 Cf. 

EE^ S:>1I ±J} :qi^^A|Oil^ D\\0\^9\ 0I14H naiE 2}S\ SW ¥^(leakage)0| ^:>|XI S^E^ sfe 5!01 es^a. 0||^(metal m 
esh)2f ^lOI^Oil Sg^OI Cf^a^^ qI IHdPh SO^SOII G>£fAi (Hm 3£|E2J 211^011 S\m S^ ¥^ EJli:?^ 4- 9JiQ. 

0\m ^X\B^D\ ^B[0\ ^SOIIAI Dim 3dlE£f §16h01 011^ 3d|EM S3 ^l&Oil 31^6^1 SOll CHi4H 3dlEOI|Ai IHIOIM ^BS. 

trSfe 3^011 SI02 ^^^^OIU, M£IOimE(polyimide) m^Mmm A^gS^O^ Oll^l naiESI S30ll 3g(coatlng)ifog^^ xi 

^^xim^ 4= SAci. 01 ^§ MeAioiife ofi4i HEiESf :?iioiM 212] :He.PF :>i2j 0°^ § 4^ 01 3^ ai¥^2i sx^::'^ 3^ oim 
naiEM esH :iMisa. ccfBiAi, gr^ s#s e:'Ui^ 4= 2i:>ii sjoi ^e:?^ oi^ e:'^m9ii aa. 



01^^ ^SEh b^2l ^^01. S ^^SOil G>g OFa(Arcing)0il S\m ^^Kdamage)^ ^^XI6^3 SX^2| S^(focusing)a E2^^^ 01141 3£|EM 
S:?il liiXKReld Emission Device)^ :HI0|^2f S^^M M0|2j g^^01l i^^Mi^ M^MSi iUxfgMOll CHesf^ S^gOil QF0|3^ 

ge^¥Ei BJ^mo\ m^m ^ d^=?^d\ oii4i ubies =?\imji, o\ oii4i naiEsi ^x\m s,m m 

EH2I s^CH rfrimoiAl^ S§6K)| ^ j^l S^^mi . Arcing A| cathodeOII ^^S\t: damagel^h ^H. arcing ^^01 £IESM| anodeOII 3Sg.^ 

21 3:?^:?^ z'F^aFoi 3^£i2i fedm 4^ ^m, oii4i naiEoii 3^^a^^ m^m Dm^9,^m. s beam focusingoi 

^. ^0|:?^ e spacer^ ^L-\E}^ display color purity ^O^SCf, 
(57) S?2| g?| 
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HHs D\B ±^EJto\R m^m: 

mm D\B ^ m^m sssioi m^o\ mmm ^si^^^ t^si^ii mmm m2im: 

mrnow 9\m ^mm ^o\\ m\B^mm: 
' ^oi mm D\B ^oii ^oj e^eiu nxf^fe ^^ms\ ±^e}o\b. hhxis ^^m\ ^ 

m=?^ 2. 
jgiiiroii sicMAi, 

oii4^ nai£^ ^^i,^^^ §eh^ moi eo^oj ^^nnoiAioi! xixisw. >^iiiioiAi2j fi^oiiAisi mm^D\ 

^:?H^M m^9.^ mt: 

^=?m 3. 

^Ol Oil-H 3£|E2| ^^:?| :>l!OI^ Qigs Ahojj- g^moi 3gS ^So^ &g 

m^m 4. 

0il4H 3d|£fe ii:EII21£l^ 5ie ^§^S 

M2m0\\ 9JiQ\M. 

±mQ\M^ ^ais m^^^ a^ii g^s 

D\BB\ m ^oi ±mo\M mc^D[ m^s\x\ sr^ ^\^x[z\m^ oii4H m\E.m x\x\o[^ sen §^ oi ^ai aoioii 

2!oig mm D\B2\ a«oii dii^h zidiHoii ae^e m^ mutD^ 5ie m^^^ sfe a:>ii 

m^m 7. 

^§th zf^e ¥:q a\ms\^\\ mx\^ mm ^ uhs oh^ ^^oii ^^^s^oih ^^^^ m^m: mm d\b ii 

m^m ^o\\ £5£jCH ^^:)! m^oi m^m f?^^^^ i^#£i:Hi aee mmm: mmm ^o\\ ^^d\ g^MSf inx^afe ^^i^sj 

^^011 m^m^ Bx^3^^ g^^ssi ±^BJto\R mx\^ 2^^m; ^oi 2^^m ^ow sas ^^j^i: §y DWo\^s!t ^^m 
Mo\s\ ^?}ow e^Msi inx^sMOii cnea^^ s^eoii ofoia^ges^Ei g^ss sxfmoi e^f^^ 4- ats^ 

011^ =?H\m m^w ^xf^i m^' ^soii 2^o]Ai. 

ph) bH^ :>\B ^^ow m^. mmm, ^\\o\^ ^ ohoiB^g^e ^^a^^ bow: 

(U) mm D\B ^ow ^ mmmm s^am, n ^ow oii^i zidiHM ;gi^6hoi n D^^^moi ^^mM ^msi^m m 

(o) pF) ^ (u) 9:>jioiiAi 21 2,^ mm D\BjSk mm^imm ^mM^ ^H3lss^fe m:>\\:m 
5ie ^go^ m:^\ ±7^s\ g^a. 

^=?m 8, 

XllZlfOII 2iOiAi. 

(u) mowowM chi^h naiHsi ^ :>h^¥^ ^oi 2,^ ^ch^^ cusss^ ^s^s mow ±j^2\ 

^a.{01l4H 3ei£(19)2| ^J!Hlfe 50-100gmS £^C^.) 

g^tr 9. 
XI17S0il 9iO\M. 
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(u) BD{mM, ^':)\ naiH^ ^^o^ ai^ m^m ^mo\, 
oii4H nejHM oiai ^^s^^ §^ 

^Ol 34:^9 01I4H 0) 0il4H HdlE SJcil 3:?l eCl ^ ¥ ^EJl D\B AfOIOll ^JI^^JD 300~500t^ MO\S\ &£OilAi ^ 

CH SSrSh^ 4,x^oj 
S^S 10. 

b:)\\o[\ ^oi [HM 3£iE£i gja axiioil Aig esrm^ b:?ii:s ch sssf^ ^§ss ±j^s\ jw^ 

11. 

g^ir 12. 

;yi7i^0il 9iO\M, 

^:)\ (U) B:*iioiiAi 4^:?! oim naiHsi ihioim chsb ^011 ch sss^^ 5!§ ^s^s m^w mm ± 

jiis^ mm. 

13. 

(u-1) eicH egrsi s^g ^mioiAig ^^^oius ^gi^fm^ 

(u-2) ^01 :?ie2j ii^ :?^§xf^|oil ^^mioiAie ngspi see Juir^niioiAi scnsf ;gi2:i:imoiAi s oii-n zi 

(u-3) m\^m ^01 ^^^esf ^m^m mm d\bo\\ mmMB\^ B:^um 

sg^s^fe ^sss sf^ ai^ji ^iXfsi xii^r mm. 
^^ir 14. 

;9! 131,^011 S^OiAi, 

(U-2) /d^ £+:>iioiiAi ^01 ±mo\M mc-i ^ais g^afa.(^7«fe 700Mm^ mo) M^^mo\M mc^^ ^xm^^ s^mcn. ^ 
:?i fli2>tiHioi/d scHfe ^:?H^ g^mot £^:?H s mDns\ ^^ibioiais j)\m 4^ 2i£^ mo\ m±mo\M schsi s Ahoioii ^^DiioiAiM 

§^1.^ 15. 

41.^011 9X0\M, (U-2) e:»IIOj!Ai, 

SiM egfsj >^]iiioiAioiiAi ^oii saH2i^ xi;^i¥^£i ^Q\m di, ^F^aisj ^^^msi ^o\m d2, ^01 e^oii saHSi^ ^ 
oiM d3£f (DI. xiii^niioiAi goi gj jii2>^ihioiai schoii>m ssi sioi^ d2S ^s^s s^ii 4:Z^£i xii^^ 

mm, 

16. 

:^ll14i^01l SAOiAi. ^^D\ (U-2) Ai^ &:»IIOj|Ai, 

ei>^5j >::imoiAioiiAi ^011 sansi^ xixi^^sj ^o\m di, :?Fsai£] ^o\m d2. ^01 e^oii seHai^ xixi^^sj ^ 

ois d3£f m m, scHfe 01144 naiHsi s= BXf a^jg di+d2oii SHSSfe ^ois s^shfe 3im ^s^s 5^fe s^ii 
mm ^xf£i g^^. 

g^l>^ 17, 

^1131,^011 9X0\M, (U-3) 

(U-3-1) ^01 as D\B2\ gf^MOll §19 ^01 ^2ilO|AiM2J M^^M D1I4H Zldl^SJ ^:?H¥01I ^ HSg IHlOl^^eg 

(u-3-2) nmm iHioi^e:?^ soil ^:?| on^^ naicoj :»H?¥2f gf^ee ^ma\b\^ 

(U-3-3) Ziai^P OiM 2= BXfSf SUI^o^ 2^A|5PI ?i6K)l £2^ BllOlrireg ^:?| sqh ^o|| 8i§l ^:?| 0II4H 

DdlHSI :?FSXF£|2f ^:)\ a^ ^S£| ^:?| SC-i ^SOII £H6^^ Ai^ 

(U-3-4) £2^ miOldbM £5^ 1 00-250 TC Oil Ai 215AIE1 OB, 300-450'C01|A| ±^ ^AlSffe Al^ BDW'M 
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H&Sfe ±7iB\ Jim 

^^m 18. 

^§th «Hxi@ D\B ^ dHB UHS ^^oii ^^eioiH ^9.^ m^m: d\b ^ 

m^m ^o\\ £5£jc>i m^o\ m^m ^^^^^ ii^^azHi mmm m^m: ^oi m^m ^o\\ ^oi e^esf inxfm^ ^ms\ ± 

^oi! M^esf mx^sh^ ^^mbfoih 4^°^ uHxie ^^m\ ^oi ^roii shs mmnu ^ :?iioiM2f 
MO\s\ ^2}m ii^esh m^m^ nxfgeoii □^a^^ s^eoii oFoias^M^^Ei Bismol s3Hh 4^ 

3H^¥:'h Qim 3£IE:fi ^blHh ^1:^1 ±J}S\ ^^0{\ 9JiO\M, 

0[) :hioi^oii 70-'12ov2] se^m g^^oii^ ikv o\^s\ m2^m 2iDm^ ^^\\; 

(U) Oil^ DdlHOil m2^m -100V~300V^ S^mcX □^0|3^goS¥£l 27^ £E2ie B 

(a) ^oi oii4H naiHOii ei:?f£i^ B2.'m om^mM m^s\ ^^^m om eAioii m^m usimoi ^oi oii^i 

zie.iE2F j\\o\^ e^sj 2V2^(d3-t„,esh )e b^^:?^^;c^. saisi^ s^(imaQe)2j §i ^£E:?h si^iei &D{um 

s&shfe 5fe sbti ±j^2\ sxf 5?i^ g^s. 

m=?m 19. 

181,^011 aiCH/d. 

(cf) &:^ioiiAi. ziaiH°i o\j[ ^o^s qv^ am. naiHSf iHioi^ e^o^ ei^(d3-tmesh )M ioo pm ^go^fe 51M m 

a# ±j}9Ji &m ^JJt &^g.{oi ^^trsj xm^ ^ :hioi^2^ si naiH zisi a ei:PF ssr 
01 #xiia!o^ §213010^ ^s^^ 3ie Msg) 
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